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JLrf AX* ilflJLJUE3 



~~^wmm%.&tm, m^w^mmmmm, mmmmm^^ 
10. i®mim$i 9 mm--¥?mwE,^r ^ 

^tE-^m^m^ws^^mm, 2js%m±tm, \>xr 



12. $umm$L 9 tmM-wmm&^, ^jmm?m*m& 
is. $pwj^9 0M95-#®^m^, ^rai^^^ 



-^mwrn^RZifm, m^w^mmifmsm, m-mmmm^m^ 



mm^m, im^mM^mm-^mm&^^R-^m^^m, ^mim 
®im^mm=jm (led) mumm^mmim, ^r^ led mm 

sy^pjrmfeLED, smiled um^&mt^m&MMmjmjm 
nm led m&m^mnjm mjru.m^Rwm& : o led jmrnmrnw, 
»m*7%jo&im, mmmM^mp^m 0 mat, led Btianm^fa 
mjURMmm^^mxm^, ^RmT-mmmmuRim^mmmMM 
Tmm^RT^o mmmL led m^^m&M&Rftfam<mm&, 
m* led m^m^m^mumm^Mo 

ffl 1 led fi^gg$j--f^t#j— >h LED $}W%Jf%$&tfjWMc 

&mi, 100 ^T-^M*titmUR 200 LEDo 

Spx ^$^m#^iftemm^J--^h»iW-^, Id ^^Dl LED 200 ft— >hfc 

Mo 

3g#J« 100 fa LED 200 mth~-^mj^Tmm Spx ift W LED 200 $t 

^^^«M^f^ 0 led M^^/r^sti^® i ^m^mmj^ 
m ioo led mmm®^Mmmmgmmo m&mmm led 
mmmmm^r s px w^Mbt, »jp^6<jAnTw^iitHi^s^o ^ 

Spx g tb^^-^^tM^AfiJTO % 

B&100 Wo 

s 2 M.m±m 1 4 1 w led 200 m%Mmm&m . 

ipuise led mmwfff&m&Mm, twm^&mmm 
2 #p^, mffl^-t-LED m^fitj— -t^it#j led &}%MM&m%i 



mmmm^ s px mrntjm vm^, {s^#if #tf, ^tfom^*^ 
sm^ws^m @jtk, w^^pfg;^ 1/60 mj^MMjf^mmyt 

led M&ffij&iEbt* sixth, mmk^Bwmm$mm& 0 
iMM, mmwiAm led M^mMmm^m^Ymm-it, \mMmm. 

mm (crt) m&m&m. ummmK^ crt nMM^^n^mm 

m led i i3#^Ai^#mM#-%, \wx¥Hm<> 
m 3 ^ led si crt mmmmimiAm^&iXMm „ 

OT3^, SM^JS^ LED CRT M^^^A^ 
LED i£ CRT ^ffrff i§-E£¥, ^ntP^ffi^itt^M. liASlB^f^ 

^jffl^^ijM^j crt m.mm led &^M#f£ 0 

wj, wt- led ^Massem* b, mjmmjtuED m^Mimm^m^ 

M 3 #r^r, LED fi^/^t ^fg-t , W CRT 

mm^mE ^ &mMmm& led , m&ytmitm&Km, led m# tb crt 
$a@efc, fM^fe^^miE^, led mm crt mmwtc e&&#^. 

Tmm^m±mEmwmu j 5 \m&m*mm^ft%±mmm j % s px ^a^«j 



tn^m^Mm*g®g^w&&* led 8t, M^m* crt mm%m mm^jm 
m^&m 2.2 ^mmEbm^mmft, m^r^mmm^ 2.2 immE 

mmmmm 22 ^mm^mm^nmmmmm^\mKumm^m^b 

m, ^'jmrnmrnm^mim-mto mtok. & led s**»* , 
^mm&~-'Nm%} 12 31 ie ummmm^, MmmwR&.&<m crt 

wm^Mtm-m., mmmw&m^m® led mwm$mmma\m 
wtmm.^ s itmmm^4 imtft-^ 12 immmm 

mh, ^cKiK^mt, Mm^Mm^nsD ^m^m^Mmmm, 

1/50 #c 

^TW* 0 3»-h, B*i>& 10 ill 20 MHZ ^ 

10 mim&m, mmym^M^mmmmu%t 

mm, ^fKHir* urn awi^m^^^, u 



mm, ±m%fflm&m}Tmm%mj*&^mmi j $; mmmt&$mm 
Mjffimffln^^Ammmm, mmmm^mA§m-mM, m&m 

Mmm-^&f-n— mwmmmAmmmt, mmmm^mAm. 
m-, M-mm^m, mTmmAm^mmmmmiMmmsAmmmmm^ 



m^^^-%^ 0 ^hmfid^i^i, *j^wt-%^«mm 



M^MiimAmmm^&Mm^%M±m&m, nm-^m^mm 

mm^mBmmm^m, m±T-w®m&&%&, ^^m^mm^m* 
=^mmr^mm» m?m-^®j&mmm, n-^-ytm^^u^. 



mmsmmmmm* ^mmmmm^, w^mmmmmm. mmm 
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m i — "t"LED fftm&^i&-^T&m> -^led »jst led 
a 2 «m i +w led tft^mmmm-, 

m 3 S LED #1 CRT tt^iittAfe^tfJ W^JDW^ffl; 
ffi 4 ^^^HjfitJ LED M/^lftOT; 

a 7A iy 7E j^/L^A»w^iif tj«m^irm fiCHtr-^uiust — ih» 

m 8A m 8D LED 

m io Mr^t^i^tSitWKiiffl! 

S HA ?lj 11D ^ ^ LED ^^«^J^® ; 

bat. ^#jmPf«)^^i^^^sfflTLED &^m&mmmM&^ 

B 4 ^i&£3t9Jftt LED M^WUSo 

4 i > 2> 3. 4 #1 5 ^mwmmm*m> ---t* led. 



m&mmm 3 waum so m^mwmmmmBwmmm, 
mmm^M 1 ir] led 2 s^h^rm led, 

frW^«J*&l« 3 ^ffi/ft^JIW W LED K#feB*B|!f|. 

1 ^-^^fir^^tB^ so, m : mm^ si -^n# ^wj©e, imwm 
mb^n^^m si 6ti^o so ^^m^%mmm^m^m^M si 

m soffit, ^^f ^^i^»fe^2irA^ si so, »m 

£?m 3 m&^BWftffim\*m u m 4*, $tritwt«ij% 
0 1 tosjg-^Mfttais so J^&m 3 to, 3 to&-^[eo^, * 

^^^S«y^i«W~-W#«irA^CLK 0 £»H»3lHl 

mms&mn di ^ma^s a/d mm a m&ttmm^. 
g« 3 mm&m* led m^^^^g, 

&f&|% 3 j£M!0R¥ft&« 5 ^i»^h LED £jfcfi<J&ig, Jfe*7 

mw^tf^m-%^«3 ^T^6<j^^Ht-^r^o ^Ht^mm^cLK, 

^»3 &»A*f£ SI ^tfe^[5]6t)*g^^«J%{^ 1 W^tJ«c 
^^^f^m^»^^^'i%^ 1 t®e$T#3&±$&fc& (LED ^ IC 

a/d mn$$r 4 «isyii^ s v ^^^w^tfc#m^^j—t#^^ 

mm^r 5 3 ±mmm led ^&tj^» 0 —^fieid) 
csmw) iw-LED^^^jg^a^fws^i^Mo ©«3 h$ m 

a/d 4 fMWfl^ Sv ^MWlfW ttiKH^M^Ue. 
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m 5 mm^-wmm led ti6D^K. &mm 3 ;m ^#jb«, ma 
m^&m^mi ^mmhmmmm^mm^m, bailed, # 

M^m^^fmm (horizontal period) ffimmmgfcAftftMW&mmm'P, 

HfcbiiMP soo 

n*m*£* 33 mmtm^tm^mn^^m^M 32. -&Au»n 



clk m&mom^, #m-wnmm>mwmmMtm 1 . 

m&M&j&tsi wmmfemm, wm&temms ftmm$mmt 

LED 2 »MIS, i^^tTO B«M*»*# 33 J^iti ffiHtifcHf 

^f^m p so mmmwMgmffl%im 1 - 

7 ^^mmmmmm^, mm^wmn so 

14^D/A$#&|^ 15«35?^iipnJWW. 16a *I 16b 17 
^AND%#k 18 ^rf*§, Wl9^j©E^o 

@4t. &mm 3 m so ^rmg'M^^gm^ 1 mm-^rn 6 
^etiMfeft-^ si si m&o 

itm S6 iij^m^g&&$$# 13 tfyfflwsB&m S7 ffitk^o 4&Btb&& 

*Sfcbtfc«fr 1 1 ^ft^- S9 ON ^«Jc OFF im&H5*&ll 

fibSU D/A 14o tf3&ff S9, #D/A^^14^m^S10^^ 

0NJtteSE#GPFtt3&, ^T*, npn 15 Xmm^ S10 ON 

s£gff 0 sp, S7 im m^s9m&fe%oKmoFF$mm 

m mm$m>s, mm npn 15 t8a®& on off m^tmm^j^ 

mmm"% si ^^wtes»t, n mmwm S9 

OFF^o ^fcH^S9^FOFF>ttW, #D/A^M&14|*j, :ft«rtitfi 
^SlOi&^OFF^, npn jfcfttf 15 Iftftjg* OFF, ^g^l, 

afiffiMI si ^jfciW^Bf, ^rtB^-f S9 off JifeS, #r & led 2 
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m, wffi&mmt* S3 thr. 

^ttfieffiF^- si 13 ^tM^m 3 ^itfij^^ 

Htf^^iJ^m s^ij^ 3 n.m&fr$m si ^m^mw^mm 
wi*ffi&mBetti&&. m&tm 13 ^m^mim^m 1 1 *b d/a 

14 ^^JS^ftfflBde S7 WM^lfira^ S8 fit)i^i^ 0 

w^si^ S7 mmmmmm ss AmaiRtfQ£Attfi&fir-9 si 
m. miMft^ 13 ^ijfpj^th^^n m&smmmm si, & d/a 

fir^ sio iH^MM^ 13 MlimU^ S8 ^^fe SiftM 

ggftiRSft 12 ftR*mH& S6 ffiiSo BP, f£$gBt#i+ WL S6 «Wi S8 

d/a 14 m#f# sio *aaj£*— g^i? ss 

^Btwtm se ^^^ttMo 
»^^i^-rt w^^-t d/a imm®&Lo t5fe, ^-^D/A$tm^ 

f». W^^^^amtB^ sio -^j^ms^W ss umim-f-m se j& 

wuim-^mmtmr^mm^ sio c wn, 

S8 t^BtWt^fe S6 /ftffiftl. 

Adg^ifttBfitefe ^Mfck^im 1 1 S9, d/a 14 immftm 



33 



sio on vt&m off mimte*mt5ttw#sm, 

i6a, J*mm8&m ss \zx%M¥?\fm S6 ^f^tw^tB^-^ sio mm 

15 W«£npn JIIW 15 ^fcBff-^SlOM^ 

OFFSET, ^tJBft-^SlO^h^W, MI«lnpni#tl5W 
ffiW npn Afttf 15 «Uho 

16aM^EMS^CitJ^D/A^|§ 14 (ftiM^ SIO, npn 
JHttff 15 [R] LED 2 3ft0fc- ^hfi^M^o £®4<t>, Vpd W%$e&tf&ti&k LED 

Stimfi^ SIO *bT ON JRijOT, 16a, A 

npn mim is mmmmmmmzimmm^mm* mtt, ^led2^, * 

%m, mm, led 2 y^r&— *^^fi^^D-^„ 

mffi&m^ sio ^ off ^^t, mitwmfamm, \mr?upn&wg 

15 ^%^^mfHje^iliUho Efe«£#, &W%«^LED2, LED2 

and W 17 si BAXitiWire s3o rnmm^- si AHFifeWF 

^st, ^ft-t S3 wmi&mmLW#%} 13. 

tH»» is ^^^^^^©a^w^M^ 
1 fiMCiwir-^. ^fflwwswwt^ si s^im^^j^ih^, ma 
Tii^g mn^m^r S3 ^m-M^^-^^^^f-^ S4, 

Mig^i9^Aw^iTi^s2^i^^ifcg^^m e ^#j®affi 

T^tHBfc* 18 ttfflffiHgggfire S4 S5 IWI^o 

m&Mffltm 1 mmm^nmM ss, s te ^t»iw 1 atEbttHg 

t£#f# S4o 
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1 tm^m 6 t«f§ si w^t^ff^ S2 w&m S2 
31 id4 m&rs 0 mT&femwmtMmgmimmt&T&zi* 10 tt#, M&m 

ms2 and 17 wfltfWOT-raafr, #^aiij^^#^ b. 

^ttllfiftr^ SI ^jtiWW, 1»MQJHH'&« 12 ^Ji+m S6 

iS^tk^«& 1 1 S9 tftfS^Sj OFF LED 2 #ih 

^32 1 J|fHHte(iM§- si MifcWfeSfttfe^»±jR 

WmW&fm 19 ^M^A^^tfl^ff-^ S2 3BBB— j^kS WBt^» (& 

is i*^KriSttfeflSf^ S4 m^^m^MWim l4 

tt»W*1fSB«W9l«ttg (ffl7 +WID1) iiJfei^P SDO (ftBffBJ- 9c. 

^t^ft^- S4 wms^^Wi&feimm^ftms ss wm&, #mk^ 
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sdi *n sdo WBMu eni ?n eno 5j8m^OT^f»^G<j 0 
BP, ^ jsm» 3 II— ^tt}^$^^M^iJ^» 3 fi«n so 

WW l Bp^e«03 tfj^n si MWf»JW . 

7 ^pdi gijPDio) ewfrsaigto 14 tmmmm^smmmw'M&iMM 

M^^*^L«ii%^-^ LED 2, ^^fMTOTO^tl^^hE^ 

srrcfc, ^sj^insy^^n 13 rt^^^r««^ led 2 ^mim 
S3 at, «iAgu3g^»#» 13 mw?%mm S7 w^magimss »m 

HJ»tb^%J& 1 1 \>J$L D/A 14. 

jW, Jtttt/TOif- ftg* 12 W^UMJF^, S3 if* £ 

£h l^tk^«& 1 1 ft?rfiM§- S9 m OFF ttS&iaSB& ON R&, -5flfc#iH»C S6 
»»SS^S8 W«R^b^!lW«^fljLED2 0 

^>kwm^m 13 ft$&$gtft&%g& ii S7 \h, mnmf 

1 1 S9 i&sE^j ON ft&5& OFF >ffc&„ 

0t, m*% S9 on \&Rmew%mm%si ^^Wisem, ftf- 

S9 WSfeft OFF jB&WKJ&T, ^^^i^S7^WlfeS6fltl 
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led 2 M^m^mAm d/a u mmwifm se wmmrngmm ss 

led 2 m^wm4^m^mmj^mmm^ ym^mQtm&mvt 
^mmmmsmm ss mm- 

H&felfr 1 1 ttjHWHtS' S9 *^ ON tf58®&%l OFF ftsfe H fiff . LED 

2^mmtm%L7, led2^±^^ 0 

VMS. LED 2 Q^ifcftM£St. H^AJHtHR^ 12 ^^tBW^^itm, 

it^e<jatitfc a wmfewi . w^i^j is, mmm S6 m o asy 

255, IlJHc^«^^256:s 0 

a 8A 8d led 2 ttflmfeftEKft^. 

S 8B $J 8D 6 4«lMc#^»J*i® 1 HlfcftK ^1LED2 

8A m 8D 4 1 , PuiseK Pulse2, Pulse3 m^^mW^ t MJMtf}Wm> 
^ Pulse 1 M:^m 8B Pulse2 ifg 8C ffyffiftf&Bt. 

mm, Pulses sd tomnsHm* 

mv, msAm$Dtp, T^mwmm, jomTsmmm* 

&Mm to, $n»^»t» i2^^, jKcmtmse^m, wm 

£«$£fijLED2, LED2 7F*&2bfc. &M. 8 £ffi£^ttfifc# 

MWJTO^, W-^tS^^tW^Mi^ LED 2 0 33— ^rW, EW&S 8B 
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m so 4>Kj*«wis«iw i, led 2 ^mmwrniM m 

&m ti m T3, ^mnrnm^-mm n S6 ^mmnrnm 
si mm, w&mtmtmu mi^&w&Ekopp'ms, ma. led2^w 

WM. RTiAflSjia^lW LED &3^^t«0±*/tBl led 

^twiuMso w{»^#if^T, led tm&&mtmo±wmim 
mm* 

8D ^WS^^WfcffOT^ 

ttigmmm* wt, $&&msm+. — ^ led m^m^^Mmm^^mEit. 

■tm±tm, ttj^tt, crt M-iS-^MfW 2.2 &»j&tfc0!i, M 

im*$m, ^m^mm^mmmm^mtmm, crt 

0t#S6 3«, tfinJljAf^ LED 2 $^^»^^®^B;W^«g S7 mm 

^ S9 M^^J OFF m?> LED2^Fmt^o RJWHft S6 RDtfPftfeK 
«M S7 Bt , $|g ifctW S7 flttfctMlT^ S9 ON LED 2 

&*gtfc&«& 1 1 mourns S9 off tm, mm 
#irife S6 ^^h^*?»maaHsg S7 &t, m^t^wn tm&m ^ S9 « 
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i&m®J&f&MWf&ffiMA LED 2c 

Mzm ^m&m&ss&k S8, Rrmwur* d/a h ^rtB^ft-^ sio, as 
ttMawawfc 1 4»» uJiffitoE^hLED mmmn^mm led atrt£i&&&. 

& ss mAm*jm$mmfflfm u mum e *m d/a m&t 14 mm 

{5W5t^tefei«iBbb«*» n ffyfS^ S9 S60 

&s 9 34 si 32a ^^-^mm^mw^-^bm^. 

mi mm^m^t^ 32a mmzmm. m^^mmmmw^ 
mpHwmK&&m, 32a ^j^Mmo^ 1 
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»»»f«am«kfl«i. ^^Tmmmmftm* mufmrnmrnm^mw^ 
m>mmm> mat, mimwum^mm^mm-^mm^mmmnm-^ 
mm, 

#sl£n, »n*B&ffi& 095^255. W3>m^^^{So. 100^200, 

^jA^^rar^j i50o m*k =fm&Rfflm&. 'Zfe—^mmmmmm 

^^f^WasfflRS. ^irAfitj^Siyg 150 ^iM^^{S 0 zmtm 
fa^mftt&g&m 150 «rmiiJW^»^:^ 32a 0 ^jtbffito, MtfBfte 
100, -mmbMitM ioo^m\$h^mm i50ffitko EfeWfcW 
^^{t/h^AfitJ^M^, f^^A&WM^g 150 ffl^j^^MM 100 

^9^^200, wm^mtmmM.^mAm^mmisomf\mo 

^®a^i5o, 0 ^ 100 

nt- l^WtiM 150^50, ^'^fM^mifM^^^i^^ 
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tEmtmm n ^m^^mm 150 wMm% 50, rnmm^am^m 

mim^Amm^^mmmim 32a h, m^mm^B^mmm^ 1 . 
m 10 MM-mmm^fftmw'fcmmitm 1 mmm* 

10^, 14a m^—^ D/A $^^0 S 6 *PH 10 ^^1^7^ 

m 10 1 6 #f^iftm-«#!jitt 

M^^M^j^fitj^FN^^: »hh& S6 mimxm d/a # 
@6^d/a 14 e^tmft sio ffy^j^mwm&im ss mm 
mm se mmmmt, m 10 ^ w d/a $fm§§ i4a Mtrnft-t sio 
Bwmmm ss ^tww d/a mm&m. mat, 8&&smm 6 d/a 
14 i^o&ro^ d/a sm, 

ffl ha m iid led 2 W4iwi 0 

£SllA£iJllD, ^#^^^«ftSiBt^ e fflllAfij3*7»W' 

mmm, mm m m sn m^-t^iled 2 mm^^Mmm, *%m&& 
m 10 tpMBWftmmtfm 1 mmw* 

&m HAM 11D ^,SFKSF2 SF3 ^^l^t^T^i^^, PulseKPulse2 

ra^ms 1 id fctfa&tttofc. 

^nAiijiiD^, t m^Bwmm, To^maeawo. 

tofitelm ft^ws^-rafe* 12 »iti S6 wm 

LED2$i^"^«, LED 2 ^^60 &&&C^jmMmMWW, 
tSWWl CTllBKJllD^, ttntftTWfl&ft, -LED2^ffiBW 
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m 10 &j d/a mm Ha m&mam^ sio Af^m^m^^ 

mm ti si T3 , m^Bwmmv\~m%i 12 a^hr S6 ^%mtw%m si m 
m, mmim^m 1 1 mm S9 off ^ & led 2 awifeiftm* 

-TAmfc£, D/A $f ^ 14a ftt^Jfcbfr^ S10 OFF & LED 

m 12 M^rm^»^fi<j^s^^i^g^^^o 

12 mkmmm^%\\m^% i m^Mmmmmm, sfi 31 sfs 

imm 12 #f^, ^iiMyg^^-^TW^ sfi m sfs m & 
mm-^^m^^mM^m^pm^w^mimm ss, w 
m^m uwm , \nuT,&T>/A mm Ma led 
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mmh, mmm^mmmfflm^mMmAv/Ammtr Ma, m 
%m 12 se, r& 

^-^/Mltt^^m ^^BtWtm S6 S7 ftffi&ft, 

S^tfc&«& 1 1 tfM&m^ S9 fcfeiftfefc ON 4*«c OFF Jttefc, D/A ^ 14 
tfj^&m^ S10 $Ei&£;*J ON Jtfc&gR OFF ^Jd&igjg, 

led2o ^$mtm%3&n &&&&& S9 on yz&m, d/a« 
4^m^sio^^itms6^tkM±«^, yfmmiiummmmh 
m^mmm^mEmmmmmm, mRmm&m% led w^m^ 

m^mkmmmmm si *t, mmtmtm 1 1 rnmrn^- S9 «a£* 

ON >ifo&J$ OFF D/A 14 ftflfotMi-^ S10 ffl.$tfc%) ON OFF 

m*, &m&—im, i»»>«miMi£D2. ^^te^s^ss, 
^mf^s^^rij£ crt fi<jy#i4o m^jmm^mmmm^ 
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